In my comments, I will place this excellent overview by Dr. Rick Finnell and colleagues in more perspective by emphasizing the significance of maternal nutritional intake during the first trimester of pregnancy for the health of the mother and her child in prenatal and later life.
When studying congenital malformations, it is important to realize that the genetic background of the child is derived from both parents [1] . Moreover, evidence from epidemiological and experimental studies points to the significance of maternal nutrition for pregnancy course and outcome. Nutrition is a strong environmental factor that, directly or via the modification of genes and proteins, affects molecular, biological processes for both mother and child during pregnancy. Nutritional derangements during early pregnancy contribute to the occurrence of congenital malformations, miscarriages, intrauterine growth restriction, and preeclampsia. In the second and third trimesters of pregnancy, maternal nutrition plays a role in the programming of the fetal organs. This links prenatal malnutrition with the development of chronic diseases in later life [2] . The finding that environmental exposures even before conception, such as the intake of folate and vitamin B 12 by both the father and the mother, affect gametogenesis, is relatively new [3] .
During the first months of pregnancy, the embryo is fully dependent on the contents of the maternal glands in the endometrium and of the amniotic and coelomic fluids for its nutritional supply [4] . These nutritional sources are determined not only by maternal food intake, but also by health and lifestyle factors. Therefore, the mother should be regarded as the environment of her in utero-developing child. In contrast to Dr Finnell, I would like to stress, therefore, that the folate and vitamin B 12 status of the mother is not only determined by food intake and genetic factors, but also by health and lifestyle factors. Some examples of this are the use of antifolates as medication against convulsions or infectious diseases, or alcohol abuse and smoking that detrimentally affect folate turnover and metabolism. In many of the presented epidemiological studies, these factors may have confounded the results, and should be taken into consideration in future studies.
Burton and colleagues have formulated new insights into the first trimester [4] . They demonstrated that, due to plugs in the spiral arteries of the placenta, the transfer of nutrients and other metabolites and substances via the placenta occurs only after 7 to 10 weeks of embryogenesis. This implies that nutrients, such as folate and vitamin B 12 , are directly transferred from the coelomic and amniotic cavity to the early developing embryo. Therefore, the rationale for the performance of transfer and metabolic studies on placenta tissue with regard to the understanding of gene-nutrient interactions in association with congenital malformations is not clear.
Besides the effects of the maternal environment during the first weeks of pregnancy on pregnancy outcome, the maternal environment also affects the growth and health of the child in postnatal and later life. This means that the optimal health of the parents in the period around conception, and of the mother in the first weeks of pregnancy, is the best investment for the health of the next generation. This issue should be put on the agenda of the WHO for the next decade.
Also of interest is that for the mother, the experience of a pregnancy can be considered as a stress test for her metabolic and endocrine system. Therefore, pregnancy is an indicator of the maternal risk of the development of chronic diseases in later life [1] . A very nice example in this regard is the role of folate and vitamin B 12 homocysteine metabolism. Mild hyperhomocysteinemia is a risk factor both for adverse pregnancy outcome and for the development of chronic diseases in later life [5, 6] . Prospective studies to prove this association from early pregnancy until adulthood are under way [7] . In the meantime, our group carried out experimental studies in a chick embryo model and showed that exposure of neural crest cells to homocysteine before migration results in 86% of perimembranous ventricular septum defects [8] . These neural crest cells also contribute to pharyngeal arch arteries, but not to the dorsal aorta. Therefore, it is of great significance that we also demonstrated that early exposure of these neural crest cells to homocysteine results in the first features of atherosclerosis [9] . These findings very much support the hypothesis that a compromised maternal folate and/or vitamin B 12 status leading to a mild hyperhomocysteinemia in early pregnancy results in congenital malformations, and also predisposes to atherosclerosis in later life.
From the studies performed so far, we may conclude that folate and vitamin B 12 are important modifiers of the risk of adverse pregnancy outcome. The folate and vitamin B 12 pathways should therefore be regarded as environmental pathways. We expect new insights from studies focused on embryonic pathways by the application of genomic and proteomic tools that are modified by folate and vitamin B 12 [10] .
Both environmental and embryonic pathways are complex. Therefore, I consider it important to direct future research more toward the beneficial and toxic effects of food and diet, instead of supplements. Food is a natural and complex product of which all ingredients, in relatively low concentrations, and health effects are not yet known. Food is therefore also more difficult to study than supplements. Not many studies have been performed on the preventive effects of natural food folate. However, it has been shown to be feasible by Van Rooij et al. [11] . Her case-control study revealed that the maternal intake of natural food folate in concentrations of about 50% of the recommended daily allowance decreases the risk of having a child with a nonsyndromal cleft.
From this background, I would like to conclude this comment by emphasizing the importance of improving the periconceptional nutritional state of mother and child by practicing an adequate diet and lifestyle. A nice illustration is the recent identification of a maternal nutrition diet that is associated with a higher risk of adverse pregnancy outcome [12] . This is a rather new field of research, in which multidisciplinary collaborations, particularly in industrialized countries, can significantly improve health from preconception onwards toward later life.
